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Priklady

HAIR COLOR PREFERENCE IN RELATIONSHIPS
Progression of Partners’ Hair Color

Gregor’s first partner had black hair.
dated , then , then His next partner has brown hair.
His third partner had brown hair.

Gregor BLACK BROWN BROWN
C; C
p 2 By collecting information about history of
; (Ci‘",/) [ many relationships, we can determine the
- N — a—— s average transition probability, which is the
[ \ ( ) chance of dating someone with hair color
Boris BLOND RED BLACK BLOND ¢; after dating someone with hair color ¢;.
1 o 11 g This transition probability can be stored in
(red,black) (black,red) & (red,red) (red,red) a table, with ¢; and ¢; being the rows and
S A < . columns and the cell at (c;,¢;) being the
total number of observed transitions from
lvan RED BLACK RED RED RED ¢ito ¢;.
Ivan’s contribution to the transition table. Transition table for relationships of Gregor, Boris and Ivan.
COLOR TO COLOR TO
BLACK BROWN BLOND RED BLACK BROWN BLOND RED
BLACK +1 BLACK 1 1 %
FROM BROWN FROM BROWN al
BLONDE BLONDE 1
RED +1 +2 RED 2 2
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IES gene conservation
st

Cross-Spec

CIRCULAR COMPOSITION

Theve are 23 poles of ch et in the b 9 . For viue!
clovity, there chromotomes are circsdarly evranged. Relationthips
b v can be clearly demonitroted by links within

>
the checle.
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Position of genes implicated in hereditary
cancer. For example, certain mutations in
BRCAT and BRCA2 genes are assoclated
with increased risk of breast cancer.

SEQUENCE CONSERVATION BETWEEN HUMAN AND 7 OTHER SPECIES

As organisms were subject 1o sefective environmental pressures duving swibons of pears of evolution,
their genomes slowly changed as benefcial maranions occumuared in the gene pood. This process of
genomic dvift is responsibie for the vaviarion in doth relared ond genetically distant species. However,
Secouse many fundamentsl blochenvcal processes (metobolism, signel ransaduction. DNVA replicenion
and repak) are evolueionarily stable, penomic regions rhat code the essentiol building ocks of Afe are
Mot subyect 20 this gnift. Consequently, even species as dVlferent o5 the chimp and Zebrafsh confain some
fevel of genomic simndority - regions of thevr respective genomes with a high degree of seQ ¢ idennity.

Ongoing sequence projects of o wariety of mommads and other orpanisms help estabiish the degree of
CONSErvOtion Detween various species and directly measare the extent of evolutionavy dnft between
them. M tum, this helps define the phyfogenetic distance between organkims, This kind of study /s the
focus of comparative gemomics.

Comparotive genomics s not only weful n understanding the fundamental process and rares of
evolution. however. The results from comporative studies peront the Sasic research of lsbovetory
animals inform the direction of epplied resesrch in health and medicine. For exsmgpie. by exsmining the
interpiay of penes in the onset and progression of cancer in @ ladorgtory mouse, correspondence with
cancer in humans can be found.

The human genome contalns many regions similar to one another. Some regions of the genome appear
in varying copy number and similarity, in tandem or scattered throughout the genome, In total, about
50% of the human genome is considered to be repeated in this fashion.

One class of repeats are segmental duplications, which are regions of the genome at least 1,000 bp in
size which have a corresponding copy elsewhere with more than 90% sequence identity. The grey links
connect all segmental duplications larger than 2,000 bp within the genome. Darker links indicate larger
duplications.
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HUMAN CHROMOSOME COLOR CODE

Eoch human chromosome (s coded occonding 20 this conve
color scheme. For iy h aplar Ankoges
reloted regioni, @ standand color encoding provides easly intevpretable
visuohzotions. Typicollx sich Imoges wie color 10 a55eCiate @ penomic
locetion with ¢ corresponding tevget chromosome.
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Each position on dog a chromoseme links to
the most simifar region on the human genome.
The color of link is coded by the target human
chromosome.

Synteny between dog and human has a block
structure. Large contiguous regions of dog
chromosome 1 have high degree of similarity
with regions of human chromosomes 6, 9, 18
and 19. This block structure is seen in most
syntenic relationships and reflects the underlying
mechanism of recombination of genetic material

ILLUSTRATING CONSERVATION

)

For eoch SMO noheh per consenvation s shown for 7
dWllerent species: chimp (Pan troglodyteil rhesws (Rhesus macaquel. cow
(Bos towrus), dog (Canis familans), mouse (Mas musculus), ror (Reetus
morvegicus) and 2ebvafish (Donio rerio). For @ ghven Species, consenvanion
# shown as the refotive diWerence Setween averoge conservation within
the window ond the penome.

avg_,..C-avg  C
avg_...C

Some regions of the b 0 hove deifred fwether (A) and have
megotive relative conservotion dierences for each species. Other regions
(8) show lerge positive conservation differences. indicating that this
reglon (s preferenciolly conserved refative 1o the whole genome,
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